OBSERVER: Contributions of the Copernicus services in monitoring
the links between COVID-19 and our environment

The COVID-19 crisis has brought our world to a standstill. Every day, we receive updates on the
numbers of infections and deaths worldwide. In the meantime, we can observe a number of impacts
on the environment.
For example, clear waters in Venice and cleaner air in the world’s large cities were reported by the
Earth Observation community. Find out what the Copernicus services are doing to monitor our
environment and participate in the global efforts to learn more about the impact of the societal
measures associated with the COVID-19 disease.

Clear waters in Venice and the Copernicus Marine Service
Around mid-March, citizens in Venice started reporting that the canals seemed to have become
cleaner and clearer since the beginning of the crisis. Vittorio Brando, Federica Braga, and Gian
Marco Scarpa, from the CNR in Italy (Consiglio Nazionale delle Ricerche), used the Copernicus
Sentinel-2 satellite to analyse in detail water transparency in the Venice Lagoon. The CNR is a
Copernicus Marine Service data provider leading the Ocean Colour Thematic Assembly Centre (OC
TAC).
The three Copernicus Sentinel-2 images below show parts of the lagoon in Venice. The left panel
shows the situation before the lockdown with heavy boat traffic. The middle image was taken after
the lockdown was already in place. However, a high concentration of suspended sediments is still
recognisable, due to strong winds blowing. The right image, from March 19, tells a different story.
With almost no boat traffic and no strong winds, the water is much clearer, with less suspended
matter and turbidity, especially around the airport area.

Copernicus Sentinel-2 true colour images in the Lagoon of Venice on Feb 20 (the last cloud-free day
before any restrictive measure, left panel), March 11 (when lock-down was in place, middle panel)
and March 19 (right panel). Source: CMEMS
If you are interested in learning more about this specific subject, check out their full article.

Cleaner air and the Copernicus Atmosphere Monitoring Service
Reduced NO2 levels and cleaner air, what story does Sentinel-5P tell?

The Copernicus Sentinel-5P satellite started attracting attention in March 2020 when news broke that
data from Sentinel-5P suggested a drop in NO2 levels in China and Italy following strict lockdown
measures implemented to stop the spread of COVID-19.
NO2 data from Copernicus Sentinel-5P were analysed to compare levels before and after the
restrictions were implemented. The preliminary analyses of these data suggested a decrease in NO2
concentrations. However, it soon became clear that these data needed to be interpreted carefully.
The Copernicus Atmosphere Monitoring Service (CAMS) set out to highlight the importance of
carefully processing and interpreting satellite data from Sentinel-5P to assess changes in air quality.
Two main parameters must be taken into account when analysing air quality data from Sentinel-5P.
The first one being weather conditions. Wind speed and direction, air pressure and other parameters
have a substantial impact on air pollution levels. It is necessary to take into account naturally
occurring “dispersion conditions” which contribute to the dilution of airborne particles. Indeed, a drop
in air pollution levels could simply be a consequence of changing weather rather than due to changes
in human activities.
This of course requires advanced modelling and cannot be done by overly simple analysis of satellite

data. The analysis conducted by CAMS combines model data with observations using a physicalchemical model of the atmosphere, as well as advanced data assimilation methods. The other option
would be to analyse the data over a longer time period, which would help shed light on the
(in)significance of the observed anomalies. In this regard, CAMS recommends using data averaged
over a period of at least a month.
Quality flags are another parameter that must be properly applied to screen Sentinel-5P data when
analysing time variation data. Due to the limitations of the instrument onboard the satellite, and
possible data processing errors, the quality of the data evolves over time. For example, cloudy
conditions strongly affect the accuracy of observations. Therefore, it is key to correctly use quality
flags, which ensure that the data are correctly interpreted. For example, the figure below compares
1-19 March 2020 and 2019 with two different filter values applied. As you can see, the results are
significantly different.

Source: CAMS
Check out CAMS’ full article on correctly estimating the effects of lockdown measure on air quality
through Sentinel-5P here.
Does ground data confirm satellite observations?

Different data processing methods may end up giving different results. However, it would indeed
seem as though air pollution has dropped following the measures taken to limit the spread of
COVID-19.
CAMS has set-up a dedicated section on their website which provides daily European Air Quality
information in support of the COVID-19 crisis combining satellite and ground-based observations.
This crucial resource will provide everyone with free and reliable information on how nitrogen dioxide
(NO2) and particulate matter (PM10) is evolving in 50 different cities across Europe.

NO2 concentration in Barcelona. Source: CAMS
The decrease in NO2 and PM10 was also noted by the European Environment Agency (EEA). The
EEA’s data are measured hourly around more than 3,000 monitoring stations across European
countries.
As noted by Hans Bruyninckx, EEA Executive Director “The EEA’s data show an accurate picture of
the drop in air pollution, especially due to reduced traffic in cities”.
Data on changing air quality is of particular interest in the context of the COVID-19 pandemic. Indeed,
as highlighted by CAMS, COVID-19 is an infectious respiratory disease and air quality (including
pollens) affects respiratory health. Therefore, air quality information is especially important during this
period.
Furthermore, there is an ongoing discussion within the epidemiological research community as to
whether there is any connection between air quality and the spread of the virus. Some researchers
think that the virus that causes COVID-19 (SARS-CoV-2 or coronavirus) can remain viable on
aerosols for three hours or more. CAMS data can support this research by providing information
about the distribution and evolution of fine particulate matter just above the surface.
Vincent-Henri Peuch, CAMS Director commented that: “at present, it is not established that air
pollution is playing a role in the spread of SARS-CoV-2. However, it is established that air pollution
does affect cardio-pulmonary health and immune response. Additionally, we are looking to expand
our network of collaborations with medical research teams interested in testing hypotheses about the
potential transport and survival of the virus on fine particulate matter in suspension in air.”

The Copernicus Climate Change Service helps explore the links

between climatic conditions and the spread of COVID-19
In order to look at potential connections between climatic parameters and the spread of the virus, the
Copernicus Climate Change Service (C3S) has developed an application that will make it easier for
epidemiologists and health experts to make use of Copernicus data at global and regional scales.
Check out the app here!

Near surface temperature and deaths from COVID-19 in January 2020. Source: C3S
“The application allows health authorities and epidemiology centres to explore the claims that
temperature and humidity could affect the spread of coronavirus,” explains Director of C3S, Carlo
Buontempo.

Using Copernicus data to help solve the crisis
The Copernicus Emergency Management Service’s Rapid Mapping Team was recently activated by
Italy’s Civil Protection to map temporary health facilities (triage facilities, field hospitals, etc.) and
gathering areas. Italy was one of the world’s most affected countries by COVID-19, with over 135
thousand confirmed cases according to the WHO.
The provision of on-demand maps reveals how movement and public spaces have changed during
the situation. This information will assist disaster response authorities in monitoring human activity
and with determining the most effective areas to place medical facilities in highly dense areas.
On 7 April Commissioner for Crisis Management Janez Lenar?i? explains:
“Italy has activated the EU's Copernicus satellite system to help them map health facilities as well as
public spaces so as to get a clear understanding of activities and public spaces during the
coronavirus emergency”

Beyond this, the EMS service continues to closely monitor and provide open data on global disasters
so that governments and hospitals can prepare for events and continue their focus on the current
crisis.
The Copernicus programme and its services are all doing their part to help the global and EU efforts
to get through the crisis, contribute to better understanding how the virus speads and monitor the
impacts that it is having on our environment.
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